The outcome of minimally invasive sinus surgery in patients over age 65 has not yet been reported. Geriatric patients who have objective clinical findings and extensive medical histories that would usually warrant surgical intervention are often managed medically for various reasons, chief among which may be the rationale that many older patients have lived with their symptoms for many years and can continue to do so. Surgeons may fear an increased complication rate or poor outcome caused by a general conception of frailty in the elderly. Perhaps there is also a lack of appreciation for the profound effect that chronic sinus disease can have on quality of life in older adults. We retrospectively reviewed our experience with minimally invasive sinus techniques (MIST) in 100 consecutive patients between the ages of 65 and 91 years (average age, 74.5 years). All patients were operated on between June 1996 and August 1998 with minimally invasive techniques and had a minimum follow-up time of 3 months. Epistaxis requiring treatment was the major surgical complication, occurring in 2 patients. None of the patients experienced an exacerbation of an underlying medical condition, and all medical complications were minor and transient. Quality of life was significantly improved in 84%, and somewhat improved in an additional 10%. In none of the patients was quality of life worsened. Patient selection criteria for the use of MIST in the treatment of chronic sinus disease in the geriatric population is no different than for those under age 65.
The disability associated with chronic sinus disease can be both surprising and underestimated by the most perceptive of physicians. Medical professionals who treat hypertension, diabetes, asthma, and other life-threatening illnesses may not fully appreciate the disabling potential of chronic sinus disease. Recent studies have shown the disability associated with chronic sinusitis to be more significant in many respects than that associated with congestive heart failure, chronic obstructive pulmonary disease, and angina] Chronic headache, facial pain and pressure, and nasal obstruction are the most common complaints of the chronic sinusitis sufferer. The degree to which these symptoms affect one's quality of life may be poorly understood and assumed to be tolerable. Further, many physicians would agree that any medical condition termed chronic has very little chance of cure. Continual and varied medical management to minimize chronic symptoms and quell exacerbation is the general treatment rule.
This management philosophy may be more common in geriatric medicine, especially with respect to elective surgery in general, and sinus surgery in particular. Surgeons, referring physicians, and patients and their families are all rightfully concerned about the potential medical and surgical morbidity associated with such an intervention. The surgical indications must be absolute, not relative. Physicians fear an increased complication rate or possible poor outcome because of a general perception of excessive frailty in the elderly. Therefore, many geriatric patients may never be referred to an otolaryngologist by their medical doctor. Those who do may be denied more effective care (eg, sinus surgery) because of presumed increased surgical risks. In either case, the geriatric patient must continue living with his/her chronic sinusitis because, after all, they have done so for many years.
A remarkable change in attitude is seen, however, under two conditions: if the surgery is no longer elective, regardless of the risks (eg, hip surgery), a n d / o r if low morbidity is already established for a given procedure and the upside potential is considerable (eg, cataract surgery). Unfortunately, conventional functional endoscopic sinus surgery (CESS) for chronic sinusitis disease in this age group has yet to qualify under either of these criteria. The literature contains reports stating the potential risks, morbidity, and surgical outcome of CESS. 2-5 Yet there is no such outcome data specific to the geriatric population. Based on the age-biased expectations described herein, one would anticipate the results to be less favorable than those already reported for the general population.
Enter a new surgical model for chronic sinus disease: minimally invasive sinus techniques (MIST) with endoscopically guided powered instrumentation. Begun by the senior author in 1992, developed through 1993, and introduced in 1994, 6 MIST has gained popularity in recent years with an estimated 50% of otolaryngologists currently using powered instrumentation during sinus surgery. However, despite its increasing acceptance worldwide, no outcome data exist for MIST in any patient group. The authors herein have purposely chosen a geriatric population, those with the potential to have more complications and poorer outcomes, as the study group for the first known outcomes report on MIST in the literature. Extent of surgery, exacerbation of underlying medical conditions, surgical and medical morbidity, relief of symptoms, affect on quality of life, and geriatric patient selection criteria are the key issues that are addressed. 
M A T E R I A L S A N D M E T H O D S
A retrospective detailed chart review of 100 consecutive geriatric patients undergoing MIST for chronic sinusitis between June 1996 and August 1998 was performed. Patient age ranged from 65 to 91 years with an average of 74.5 years. There were 61 men and 39 women. All patients were operated on by the senior authors on an ambulatory basis. Ten patients were revision cases, with only 1 of the original procedures performed by the senior author. The indications for surgery were patients with chronic and persistent symptoms refractory to aggressive medical management. MIST, 6 with endoscopically guided powered instrumentation, 7 was used in all cases. When required, septoplasty was performed endoscopically and without suture. None of the patients received a middle meatal antrostomy or turbinectomy.
Local/topical anesthesia with intravenous sedation was the primary anesthetic technique in the majority of cases (90%), whereas 10 patients had a general anesthetic via laryngeal mask or endotracheal tube. This choice was usually made by the patient and anesthetist. All patients received topical anesthesia in the preoperative holding area in the form of a cocaine/adrenaline solution mixed and applied as follows: 2 sprays of oxymetazoline solution were applied to each nostril at 5-minute intervals approximately 5 minutes prior to any cocaine/adrenaline mixture, and cocaine (8 mL) mixed with adrenaline (0.16 mL) in an atomizer. One or 2 sprays were delivered to each nostril every 5 minutes starting 15 minutes before surgery. Residual cocaine/adrenaline mixture was used if necessary during the procedure.
All patients underwent surgery according to the MIST model. 6 Lidocaine 1% with Epinephrine 1:100,000 is injected into the anterior and lateral attachment of the middle turbinate with the lateral nasal wall; 2 injections are placed into the middle turbinate itself (Fig 1) . A pediatric back-biter was used to incise the uncinate process in a retrograde manner from the hiatus semilunaris toward the nasolacrimal duct (Figs 2, 3). Powered instruments were then used to complete the uncinectomy superiorly to uncover the aggar nasi cells and communicate them directly with the nasal cavity, and inferiorly to expose the birth ostium of the maxillary sinus. A complete uncinectomy was performed (Fig 4) . The transition space of the maxillary sinus and aggar nasi cells has thus been opened. The hiatus semilunaris superior (HSS), the space between the medial wall of the ethmoid bulla and the lateral wall of the middle turbinate, was identified next. Powered instruments were then used to resect the medial wall of the bulla to expose the birth ostium of the anterior ethmoid sinus (Fig 5) . This ostium communicates the ethmoid bulla with the HSS. By removing the medial wall of the bulla, the is FIGURE 2. Endoscopic view of left nasal cavity. Pediatric backbiting forceps straddles UP beginning at HS. UP, uncinate process; EB, ethmoidal bulla; HS, hiatus semilunaris. transition space of the anterior ethmoid sinus (the HSS) was enlarged. A 30 ° endoscope was then used to visualize the retroaggar space to the frontal (Fig 6) . On occasion, the posterior wall of the aggar nasi cell must be removed to expose this space and allow visualization of the frontal drainage pathway.
No packing is placed intranasally at the completion of surgery. A 5 mm wide by 2.0 cm long moistened and rolled Gel-film stent was placed into the middle meatus in all cases where an anterior a n d / o r posterior ethmoidectomy was performed, or the mucosa on the lateral aspect of the middle turbinate was violated (ie, resection of concha bullosa) (Fig 7) . The middle turbinates were not removed in any patient. All patients received oral azithromycin for the first 5 postoperative days; 2 patients who were allergic to azithromycin were given a cephalosporin for 7 days.
Follow-up ranged from 3 months to 2 years, with an average of 5.5 months. Patients were usually seen once in the office between 10 and 14 days postoperatively to have their nasal stents removed under endoscopic control. Routine visits were usually scheduled in 2 to 4-week intervals thereafter until the patient no longer required or desired care. Follow-up telephone calls were made to 10 patients to verify and clarify specific chart data and complete their exit interview. Another 60 were interviewed in the office within 2 months of the study end date. Chart review alone was used for follow-up data in the remaining 30 patients.
R E S U L T S
Of the study patients, 90 presented with a complaint of chronic sinusitis, 89 with nasal obstruction, and 57 with headache. The preoperative diagnosis was chronic sinusitis in 88 patients, septal deviation in 56, nasal obstruction in 42, nasal polyposis in 17, headache in 14, and fungal sinusitis in 4 patients. Ninety-three patients subjectively rated their preoperative quality of life as poor solely because of their sinus condition; the remaining 7 rated their quality of life as fair. No patient rated his/her preoperative quality of life as good. Table i lists all the preoperative medical condition(s) for which patients in the study group were currently or recently (within 6 months) under the care of another physician. In addition, 28 patients had documented atopic disease for which they were currently under a doctor's care. Six of these patients claimed to be aspirin sensitive.
The surgical complications were limited to epistaxis and periorbital emphysema. Ten patients reported excessive bloody drainage postoperatively, but only 2 required physician intervention (chemical cautery of a septal incision in Urinary overflow incontinence occurred in 1 patient with a history of prostatic hypertrophy, and 1 other patient developed hypoxemia in the recovery room, requiring oxygen supplementation via nasal cannula. Both instances were transient and self-limiting; the patient with overflow incontinence required straight catheterization in the recovery room. Table 2 lists all the early medical complications experienced by the study group within the first 4 weeks after surgery.
Six patients developed a postoperative sinus infection requiring oral antibiotic treatment within the first 4 postoperative weeks. The 4 patients with facial pain and 5 of the 12 patients with headache were in this group. All of the infections eventually responded favorably, with resolution of the associated facial pain and headache. Four patients developed nausea and vomiting in the recovery room that recurred over the next few days. This was suspected to be an adverse reaction to the intravenous sedation/anesthesia. One patient developed ataxia, and another had a syncopal episode during the first postoperative week; both were transient events. Medical evaluations proved unremarkable. The 1 patient with hyposmia has not improved despite aggressive medical treatment and unremarkable postoperative computed tomography images of the sinuses.
Symptoms persisted beyond the first 4 postoperative weeks in 11 patients. One patient developed a protracted cough lasting 5 weeks. She was treated with histamine (Ha)-blockers for esophageal reflux and improved. No prior history for gastric reflux was known. Three other patients noted chronic fatigue that slowly improved over a 2-month period. One of these patients did develop a postoperative sinus infection, which could explain the symptoms. The other 2 received intravenous sedation anesthesia with an otherwise uneventful course. Seven patients remained with persistent headache; 2 of them were surgical revision cases, with the original surgery performed by the senior author in 1 patient, and by another surgeon in the second. These patients did not have postoperative infections or other obvious reasons for headache. All 7 complained of headache preoperatively. Six of the 7 (including both revision cases) claimed their postoperative quality of life remained poor; these were the only patients in the study group who believed their conditions were not improved by the surgery. Overall, 84 patients reported their quality of life was improved after surgery, whereas 10 additional patients (1 with persistent headaches and 6 of the remaining 8 revision cases) reported it to be somewhat improved. None of the patients reported that their sinus condition or headaches were worse after surgery.
DISCUSSION
The purpose of this retrospective study is 2-fold: to determine the surgical and medical morbidity associated with MIST in the elderly and assess the impact such treatment had on the quality of life reported subjectively by the patients in this study group. It was precipitated by the extremely conservative approach taken by many health care providers in their management of chronic sinusitis in the elderly. In our experience, these same patients would be referred by their primary doctor for joint replacement or cataract surgery before CESS. Several factors may be responsible for this. Health care providers may underestimate the quality of life impact of chronic sinusitis, especially when compared to asthma, diabetes, and cardiac disease. 1 In our experience, few health care providers consider chronic sinusitis a serious health concern and spend more time with patients suffering from other chronic illness. A general misperception that all elderly are frail fuels an unwillingness on the part of family and practitioners to upset the patient's delicate health balance. Thus, there is a tendency to select a conservative and familiar medical option. Unfortunately, most practitioners are unfamiliar with MIST and the associated risks, benefits, and morbidity of the procedure. It is understandably difficult for a practitioner to refer a patient for a procedure with which he or she is unfamiliar. Outcome data from MIST are needed to educate the medical and lay communities so that patients can be offered another treatment option when appropriate.
The retrospective study design has well-known disadvantages when applied to medical research, especially outcome projects. This particular study, although offering a retrospective analysis by definition, was initially designed to be prospective, and key patient data were therefore collected accordingly. In fact, 70% of patients in the study group had active clinic files and were recently interviewed as part of routine follow-up. The same questions regarding their quality of life were asked during the initial and most recent follow-up visits. Another 10 patients were interviewed by phone to update their records and obtain accurate data. Follow-up ranged from 3 to 24 months (average 5.5 months), which is much less than the 24-month minimum considered to be appropriate by most proponents of CESS. 8 '9 Patients in the study group were followed until, by mutual agreement with the authors, they no longer needed or wanted care. This usually meant that a given patient was asymptomatic and/or now responsive to medical therapy. All patients were given access to the clinic at, any time, whether their files were active or not. Within the last 2 months of the study end date 30 patients were not seen because of geographic distances, recent address change, or unrelated medical illness. In these cases, only the medical record was available for review. All patients in the study completed their exit interview and examination prior to being graduated from routine clinic care. However, follow-up in many of these patients was less than 24 months.
Although by consensus most proponents of CESS consider 24 months as the minimum time for appropriate follow-up, this may be different for MIST. Because the surgical approach is more conservative, the healing burden placed on the patient is much less. No postoperative sino-nasal debridement is required, and no nasal packing or suture material is placed within the nose. These issues have recently been addressed by Fernandes, 1° who concludes that the current protocols for the postoperative care of the CESS cavity need reappraisal, especially in more conservative procedures. These short-term considerations may have long-term effects. By minimizing trauma to mucosa and other surfaces and maintaining the birth membrane at the surgical limits, normal sinus physiology may be more quickly restored, and iatrogenic injury to the mucociliary transport system within the nasal and sinus cavities may be reduced. In our experience, patients not improved by MIST declare themselves clinically within the first two months after surgery, which is well within the 5.5 months of average follow-up in this study. Studies are currently ongoing in our clinic to objectively answer this and other long-term outcome questions regarding MIST, but until such time, the length of follow-up in this study may be considered inadequate, especially when compared to the 7.8 year-average follow-up recently reported by Senior et al. s
The results of this study do not support the notion that patients over age 65 are poor medical risks for MIST. There was no observed exacerbation of a preexisting major medical condition, including coronary disease, hypertension, diabetes, stroke, asthma, and gout. Most of the postoperative medical complications experienced by the study group (eg, infection, headache, nausea, and urinary retention) are not age specific. One patient developed a nonspecific imbalance that lasted 24 hours, whereas another had a syncopal episode. Both occurred during the first postoperative week, and neither patient had a known cardiac or neurologic history. Their medical evaluations were unremarkable. Another patient experienced transient hypoxia in the recovery room but responded to nasal oxygen and frequent arousals by the nursing staff. It appeared as if the patient had a drug reaction to the general anesthetic. A chest x-ray film and medical evaluation were otherwise unremarkable; intubation was not required. The patient had no history of sleep apnea and was not obese.
Headache, the most common postoperative symptom, was experienced by 12 patients in the first 4 weeks following surgery. (Fourteen patients reported this symptom preoperatively.) Seven of the patients had persistent headaches well beyond 4 weeks; all 7 had headaches preoperatively. None of them suffered from postoperative infections or had other obvious reason for headache. Two of the 7 were revision surgery cases. Of the 7 patients who reported their postoperative quality of life remained poor after MIST, 6 were from this persistent headache group. Headache, as a primary diagnosis (ie, not associated with sinusitis), was relieved in 50% of those who had it preMIST and in all cases where it was secondary to chronic sinusitis; equally important is that no patient developed headache as a result of MIST.
The surgical complications were also minor and transient. Two patients developed postoperative epistaxis requiring office cautery of their septal incisions. No sutures or nasal packing were used in any patients. Eight other patients called the clinic complaining of excessive postoperative bleeding but were managed medically via telephone with topical vasoconstrictors and/or digital pressure along the distal nares. Excessive bleeding developed intraoperatively in 2 other patients, preventing completion of the ethmoidectomy on the second side. It is unknown whether these 2 patients were previously taking over-thecounter, nonsteroidal medications or other possible causative agents, despite a preoperative medication review and appropriate counseling. Neither patient was hypertensive before or during surgery. None of the patients required a blood transfusion or iron replacement therapy postoperatively. One patient developed transient unilateral periorbital emphysema the first day after surgery, but there were no sequelae upon its spontaneous resolution. Overall, the incidence and severity of medical and surgical morbidity in this study are quite acceptable. 2 '11 Duration of symptoms for patients in this study were no less than 5 years, with most being for an indefinite time frame. The various protocols of medical management had been exhausted, and as a result, many refused to seek further treatment by their primary healthcare provider. 12'13 Despite their patients' chronic, refractory symptoms, a surgical alternative was never offered. Assuming that the practitioners did have the best interest of the patients in mind, there are 4 reasonable explanations for their behavior. General practitioners probably have a poor awareness and understanding of CESS and MIST as treatment options for chronic sinusitis, are unfamiliar with the associated medical/surgical risks of these procedures, underestimate their patients' true disability from chronic sinusitis, and/or consider their elderly patients to be poor health risks. Although all 4 were the impetus behind this study, the first 2 are the shared responsibility of the otolaryngology community as a whole. The findings of this study do not support the position that elderly patients are at increased medical or surgical risk after or during MIST. No one in the study group had an exacerbation of a preexisting medical condition or developed a serious medical or surgical complication following or during surgery.
The possibility for improvement in one's quality of life is an important motivator for both the chronic disease sufferer and treating physician. As mentioned, all patients were asked to rate their quality of life as good, fair, or poor during their initial visit and upon graduating from routine clinic follow-up. Of the 100 patients in this study, 93
claimed their preoperative quality of life was poor, whereas 7 considered it fair. In addition, all 100 claimed that the reason for their initial consult was to pursue other treatment options with the hope that their chronic sinus condition would be improved or corrected. Most requested the evaluation without referral from their doctor. Few had an awareness of MIST prior to their initial visit, and none believed that he or she was medically unfit for the procedure. By the study end date, 84 patients considered their quality of life significantly better, 10 patients considered it somewhat better, and 6 patients who were originally in the poor category were unchanged. All 6 had persistent headache. Eight of the 10 patients who were somewhat better and 2 of the 6 in the poor category had aggressive ESS previously performed by another physician. Therefore, 10 of the 16 patients who did not feel their quality of life was signi~'cantly better after MIST had CESS
previously. This appears to be a notable statistic because it supports the claim that aggressive ESS may have irreversible adverse effects on nasal and sinus function. Perhaps MIST is more forgiving because of its conservative bias, thereby minimizing the risk of creating a sinus cripple.
The quality of life outcome data obtained in this study does not conform to the protocols established by Glicklich et al. 14"15 Patients were asked to subjectively score their quality of life at the beginning and end of treatment, or at the study end date, whichever came first. Preoperatively, quality of life was to be rated as good, fair or poor. Postoperatively, patients were asked to determine the effect MIST had on their quality of life (eg, significantly better, somewhat better, no change, or worse). The quality of life data obtained in this study are highly subjective because the patient questionnaires did not provide objective information from which to determine the effects of treatment (eg, change in either disease frequency, intensity of symptoms, or patterns of medication use). However, we believe the data truly and fairly represent the study group's experience with MIST. There were no known ulterior motives of the participants, and the majority of final questionnaires were obtained after a mutually agreed-on graduation from clinic care and after there was no longer a dependency on the health providers. Furthermore, all clinic medical personnel including physicians were blinded to individual patient billing records during the study, and all patients receiving consultation by clinic physicians, regardless of age and symptom profile, were asked to complete the same questionnaires during the study period. Therefore, patients were aware that the information provided may be used for medical research and consented accordingly, but individual patients were not notified of their inclusion in the study group. Each of these measures was taken to minimize patient and physician biases and enhance the quality and accuracy of collected data.
SUMMARY
This study has shown that patients over the age of 65 do not have an increased risk of medical and/or surgical complications after or during MIST, that exacerbation of preexisting medical conditions in the elderly is extremely rare after MIST, and that the majority of geriatric patients in this study perceived their quality of life as significantly better after MIST was performed for chronic sinusitis. We conclude that geriatric patient selection criteria for MIST as a treatment option for chronic sinusitis is no different than that for other adults.
